PAP7, a PBR/PKA-RIalpha-associated protein: a new element in the relay of the hormonal induction of steroidogenesis.
The precise mechanism by which the hormone-induced minimal cAMP levels act at the mitochondria to activate cholesterol transport and steroid synthesis is unknown. We propose that this mechanism involves a macromolecular signaling complex where a newly identified peripheral-type benzodiazepine receptor (PBR)-associated protein (PAP7) binds the regulatory subunit RIalpha of the cAMP-dependent protein kinase A (PKA), thus allowing for local efficient catalytic activation and phosphorylation of the substrate steroidogenesis acute regulatory protein (StAR), leading to cholesterol transfer from the low affinity StAR to the high affinity PBR cholesterol binding protein. The mouse and human PAP7 proteins were cloned, their genomic organization and chromosomal localization characterized, their tissue distribution evaluated and subcellular localization defined. PAP7 is highly expressed in steroidogenic tissues, where it follows the pattern of PKA-RIalpha expression and data from a human adrenal disease suggest that it participates in PKA-RIalpha-mediated tumorigenesis and hormone-independent hypercortisolism. PAP7 is localized in the Golgi and mitochondria and inhibition of PAP7 expression results in reduced hormone-induced cholesterol transport into mitochondria and decreased steroid formation. Taken together, these data suggest that PAP7 functions as an A-kinase anchoring protein (AKAP) critical in the cAMP-dependent steroid formation.